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(SO Title: METHOD OF DIFFERENTIAnNO IMMATURE LIVER CELLS BY USING EXTRACELLULAR MATRIX 
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(57) Abstract: By culturing immature liver cells in a differentiation-inducing system containing glucocorticoid, oncostatin M and 
an extracellular matrix, completely mature liver cells can be successfully formed. In the liver cells thus fomed, marker genes such 
as tiyptophan oxygenase (TO) observed exclusively in mature liver cells are expressed. Thus, a method of differentiating immature 
liver cells into mature liver cells is provided. Also, a method of screening a compound controlling the differentiation of immature 
liver cells into mature liver cells by using the above method is provided. The finally differentiated liver cells thus provided are usable 
as a material of artificial liver By using the liver cell differentiation culture system, a drug controlling liver differentiation can be 
screened and toxiciQr of drugs, etc. can be examined by using the mature liver cells. 
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^ to T w ffl T' ^ 5 c tc 5UD X. > m-mmcD^n^j^m'^m mm omm'PMi'c. 

(Tateno, C. and Yoshizato, K., Am. J. Pathol. 149(5): 1593-160 
5, 1996; Mitaka, T. et al., Hepatology 16(2) :440-447, 1992)obd»U 

i'^mtJ:if^M\^X^i^<Oyt-^:>t:t:^i'iy:^<Dmmzmmi'Ji^m^mtz[yX\^^ 
S (Oliver, I. T. et al. (1983) Differentiation 24, 234-238; Perry 
, S. T. et al. (1983) J. Cell Biochem. 21, 47-61; Shelly, L. L. et 
al. (1989) J. Cell Biol. 109, 3403-3410) (DizMl^. fi&^^cDJfffigtt 

; AGM^^j; f:)^mi^x^tzMmmm(Dmm(omti^xm\^^xis*)s^mm- 

ifflJB^O^figttSi:^^'^Si#bTV^35;^^ (Orkin, S. H. (1996) Curr. Opin 
. Genet. Dev. 6, 597-602)o l65femP©^w^^^^T^ MmmmiJ^nBs 

t.mnvx\^^ < izm^. ^m^Ms^'mi±:^^<Dmm^mtz-rrzibizm^t3i 

^— -b' (glucose-6-phosphatase; GSPase) -^5=- D > r ^ y h^>;^:7rc 
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^—•{i (tyrosine amino transferase; TAT) t^^ -:>tzftmJ^.0M(D^mt^ 
> te^^«a*»e>ir^iia«St;:A»tt-t:PI*&^nS (Greengard, 0, 'The devel 
opmental formation of enzymes in rat liver* (^'y h ffFIBl I;: S 
^©%^?f^fife). In Litwack G, eds., "Biochemical Actions of Hormone 
s" (n'-J\^'E><D^ib^i^Wm), New York: Academic Press Inc., 1970; 
53-87; Haber, B.A. et al. (1995) J. Clin. Invest. 95: 832-841)o ^ 

y:^ — (tryptophan oxygenase; TO) (D X o ^J^^i^Sf-'^^ffJBM^^M 
f 5 (Nagao, M. et al. (1986) Biochim. Biophys. Acta 867: 179-186 

Jfe^'f 7*©^ h ^^D— AP450 (cytochrome P450s; CYPs) ®^3K5&*&tt>S 

^m^m ^i±^(Dm^^mti^ iDm^}i^miz:^\f ^m-mmomsk^'^i^ ^ 

fti»l§1t^©^'^b®3©^^3^ 'r>^-0'l'^> (Interleukin; ID-Glf-f 
Vti^ >y7' ^ 0 — izmt > ^ :^ ^ ^ >n (oncostatin M; OSM) t^M 
i|J5c®i!l*i$oCI i:?£g5Et3Bai U■CV^S (Kamiya, A. et al. (1999) EMB 
0 J. 18,2127-2136)o OSMfc: J; SJfF^^tfe^il^ttx gpl30g^i*:-STAT3$K¥ 
H :^ U T f^ffl t- 5 o V ii7 ;^ 14 B S * ® flf aiia 1 0SM<£ i^SD t- § C i: 
-e G6Pase. 1M(D^m^mmL. ^tz^ V :n-^>(Omm. 7>=e-T^ 

feWmlla^c^NpW®T0-^«¥S^tfflfc:M^«^^Sf|J<£^*:UT^^SCYP7 7' ^ U 
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^totiS (Kinoshita, T. et al. (1999) Proc. Natl. Acad. Sci. USA 9 
6, 7265-7270)o -:5*»)0SMI±. jfll?«iffllJiat3ck -DT#^^&^i^^ MflS^^^g^ 

e>'ft nr^'g^ t -r s iT^-fb ® (3 *5 It -s a M 5& s ^ T- ^ s c i: 
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tVX^m^tli^Bmmmmmi^ (hepatocyte growth factor; HGF) 5?^^ ttj 

«B5!p^ttJ^^©)fFfiE^ft*^SS^TfeSqrtl<4**#^ ^tlfco UZpU. OS 

7 If (TO) 3&:i:C•o^^-CH:s -ecD^JS^^^-T ^"fs 

^^^iffPM ©^fg <fe r -5 ii ttfife^Jj b o o 

0SM-^HGF^ltT-*fife^Mlia©gii^i9^^bS^#T'#^l> 

^ff^f?«8<Z)|gpgtw*T-;9-Ybf (Kojima, N. et al. (200 

0) Biochem. Biophys. Res. Conmun. 277,152-158)o iSi^llS^^tc J: S 

^ n S a ^ STAT3(i|gJK td J; S ^fbSI^ i: ^ n 3& i> 

(Kojima, N. et al. (2000) BiocheiD. Biophys. Res. Commun. 277,152- 
158; Ito, Y. et al. (2000) Hepatology 32: 1370-1376) Z:hiy^ m^§t 

v'}^xu.s ^m^Ptmm(ommmn\izm^i-j:'i^m^^tzVx\^i> (costa. 
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R.H. et al. (1989) Mol. Cell. Biol. 9: 1415-1425; Ip, Y.T. et al. 
(1990) Mol. Cell. Biol. 10: 3770-3781)o fiK^flTaHStts iiS®^^^ 

^t6&^o-tV^< (Schuetz, E.G. et al. (1988) J. Cell Physiol. 134 
: 309-323; Caron, J.M. (1990) Mol. Cell. Biol. 10: 1239-1243; Mats 
ushita, N. et al. (1994) Biosci. Biotechnol. Biochem . 58: 1514-15 
16)o bjtPb. Type IV zj >^©?gA^T*feSEHSy;u (E 

ngelbreth-Holm-Swarn nouse sarcoma tumor ^^(OMS^f^'^ h 0 i7 7.)±. 

■e#s^^-r5> u< a:EHsy;i/*iaBiis±t3i^Ap-rsc:i:r-x ^ofeii^ 

^^3K*s[p|^t- i:*s^S^^^Tl^S (Block, G. D. et al. (1996) J 
. Cell Biol. 132, 1133-1149; Oda, H. et al. (1995) Biochem. Biophy 
s. Res. Commun. 212, liti. mm^m(0±.^^mU^^^^n 

t» X apicalfflij ^ basaldij CD iBflaSi-r- ^ n ^nSiJ ^ © m a W A«#B3K U -C 5 *s 

TV>S (Talamini, M. A. et al. (1997) Hepatology 25, 167-172; Musa 
t, A. I. et al. (1993) Hepatology 18,198-205)o *^BJ#e>{is fig^ffF 

J: tJf 13 ^ ~ y > ^ ^tf EHSy ;i/ * ffl c ti & Ji&^JfF«Blia©«Jfl5im^m J3 It 
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T^y h v>;^73i^--lf (TAT) *Jctt5CYP2B10i:^^o}fem^)fF^tfe^-M 
tc!3imm'C<0^^m.\^X\f^^ h Vyhy7>:t^i^^-r—ii (T0)*«> OSM 

OSMcDl^#:STT'EHS-r'f'JgS[-r 5 C (3 i: J}&^JiT^I|SCDTAT©^3l 

* T' ^ -5 c ^ > EHStt ^ n i i^^t T- flf jis® t^-fb ^ {SB -r 5 
■rsfetofcitt. -^i^^®osMfy^®$as*«a^T-^ofe (®2C)o o*t) 

tifimmvtzo 

^ns TAT (D^M-ffi^Mizmm^ titcz tti^ Bmm<omm^<tit. ^ 

^tilfeo Uj!pUCl®*n;<*:l::<to-r^)0SMi:EHST'lfl^^tl5T0®^3Ktt«l^J 

^n*c*>ofeci^3b»e)>j}&^jif*ffl!ia©®,^^^btt3£t3>r >7^^u >/3i#«c 
i^m^jii^^i-ji^m^izxf:)mm^nx\.^^zti^^^f^^ntzo 
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^T'feSo li?&ffF«IMt3^-rS?&«et: b'C«Sf#$n-CV^5AXJff||jg^i, fig 

mm-r^^tt^-sjmx$>?>o ->^^miz^f!)mm^ti^^itmmm±. Sr^m 
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( 1 ) mMmmm^^^^^?>:^mX'$>^X. (a) K 

(b) :t>:3Xi5^^>M®5fefig^fffaiia^o^i!a!K:«fc om^^nss/i^ 

(2) (1) tc:f3«®:J&^-e&-3Ts (a) 3;i.^i3 H®#:&T-e 

^mmBmm^mm-r ^JLU. (b) it^^j^^s^^^Mo^ffiTr-^fig^F 

(3) x@ (c) j^flS^v h i;^;;^:&^tf-y;u&*fife^fffjaijJiaK:fiji 
bTi^^-rsxS-ezfeSx (3) tcfB«B®;&^x 

( 4 ) 7fefife^JiTiKflllS3fJ*iii?Li&tJCDjl&5tMJ!S-efe -S. ( 1 ) ifp ^> ( 3 ) ®VA 

(5) /KDia^v KU^::^3t^^^->*J:t5/*fettzi7-y>&^tPs (1 

) (3) ©VN-rn5^(CHB«©7Sr^fe^ 

(6) ( 1) ifp^, (3) cDVN-rnA»{c:Ha«g®;^^tcd; oia^^nfefig^jifiai 

(7) mm^-^ h ^:^^mmm^t-t^. ^m^Bmm(o^itumms 
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(9) ^mf^Mmmifiv^m.mm<Dm3bSf-mmr'is> ( 7) (8) c 

(10) ^m,mw^mm<D^<tizjsLiiT<t-^m(Dmm^s&m-r^^mx'$>-:> 

(a) (i) ^jlzjnji^zj^ K^m^^^JJFM-v^g^MK: <t t) 

ii) ifflita^-^ h ^ ::!(.<D7^^m^mm^(Dmmicxr)m^^n^->^±ji^ 

(11) *fi&f3*jififfliia©^<b<fe«i^j*fett{SM-rs^'&^*;^^ 

(a) (i) y;i/zr3;i/^i3^ )'(D^mmmm^(Dmmiz^r)mm^ti 

^i^ir±ji^m^i^ii.<t^-&^Jum. (ii) ;t>=i;^i$^^>M®*J5fe^ffFifflI 
ll§<N©g?Mfc<fc »)Sl^^nS^'^:^;H5^$tS^4^b^•e■SX^, :fe<fcV(i 

a o ^^ -rn *^ {d ;B v> T 4fet^^iS3i4 & ^ajuatd g^M ^ S x^x 

(b) ^5fefiKfg%jif*fli<ia®t9-<b<fet^tait-sxig, jscttf 

(c) «ct^l«*4#?¥ffiTT-^i0-<b^t^mL*:i^^ (5k^M) ^ib^UTs 

( 1 2) X« (a) (i) y;HJZi;i/^3>f K®#^SETT-*figS^ffF«ima 

^i^mt^jim. (ii) ;*->33;^^^>M®#4ST-r*^^jifi^iia:&tgiii- 

SX;g. *jj;t>' (iii) ^flS^^ h U ^ ^©#4^ T-C^^^WM^^^^t- 
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\^^x^mm.m^mmmizmm^^?>:i:-m-^$>^. (i o) ( i n t 

(13) (a) CD (iii) i^ilg^v h 'J :^ <&^tr^;i/*5fe^f^jn= 

iMiiitcs® bTts-^-rsxaT'^Ss (12) 

1 0) Sfett ( 1 1 ) tc:l3a®;5S. 

(15) ^mmnfmmpmm.mm(Dm^m-mmt!&^. ( i o) ( i 

1) tCBBig8®7^^^ 

(16) (10)S*:{i(ll) K:iBttc9:^as{cJ: DR^^fett^lSSU^ 5 
*^M^ci5V^T r/fflflg^v h «; ^^j (extracellular matrix; ECM) 

j&ifCDECM^^^S^tf^^v h ij ^;^^ir{iECM{::^Sn?.o 
CVli^mm-r^t^^±)\^^mt[^Xit. -rVT^yuy^r^U- (Integrin 
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y K^-f (discoidin domain receptor; DDR) 7 t ^ U — (DDRl 

^i^V^Xmim) ^/hUfcS^i^:h;i/feil^*s^e>nTVNS (Shrivastava, A 
. et al. (1997) Mol. Cell 1: 25-34; Vogel, W. et al. (1997) Mol. C 
ell 1: 13-23)o •^n-en<D-> ECM4i(C-^*n5J5K^A* U K 

iiTVAS (Caldervood, D. A. et al., J. Biol. Chem. 275(30) : 22607-2 

2610, 2000)o Sfcs DDR7 ^ U-tts MRil^®^^- P i> > ^^:^-^?•r'^ 

\Zi^^±)V^Bi^-t% (Vogel, W. et al., Mol. Cell l(l):13-23, 1997 
; Vogel, W. et al., J. Biol. Chem. 275(8):5779-5784, 2000)o^?!l^ «E 

:*:^B^tc:4bH^T ry^m Z3;i/^i3 ^ Kj (Glucocorticoids, r^eig 3 

(i^ ;u (CortisoD^ (Cortisone)^ Xy^u 

> (Corticosterone) ^cirds-^SnSo -^^^^Jlzj zj jv^zi ^ h'tctt^ 

^'l/V (dexamethasone; Dex) 43 .tl^ru K- v D > (predonisol 
one) «h**^^*ixSo 
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~ (GR) tcj; •jfe^^ti'So t-3&t3t.> mzir)V=iZ2)\,^n^ Yt^^^^f 

(Miner, J. N. and Yamamoto, K. R. , Trends Biochem. Sci. 16(11):42 
3-426, 1991)o 

m^^^(D-^>u7.if^>}{ (Malik, N. et al. (1989) Mol. Cell. Biol 
. 9, 2847-2853; Yoshimura, A. et al. (1996) EMBO J. 15, 1055-1063 

2h>3;^^^>M (GSM) tt. IL-6. IL-IK Jfil^^ffl^JH^^ (LIF). %m. 
<*:#!^$^#H^.:feJ;t)«*;i/5^;t h D:7>f >-l <S^trIL-6il3i-t)->f 
yyrK U -tcMt-^-p-r-feS (Bazan, J. F. (1991) Neuron 7, 197- 
208; Rose, T. M. et al. (1991) Proc. Natl. Acad. Sci. USA 88, 86 
41-8645; Pennica, D. et al. (1995) J. Biol Chem. 270, 10915-10922 
)o dtl^^-tJ-W h ^-f -?<D§^'»:*^V^■r^^*)gpl30^^S/^^:^;^ h ^ 

>:^7^i--!t-i: UTV^Sfe«>x m^<Dm^^mtZ.ht^t^\>^ (Taga, T. 
et al. (1997) Annu. Rev. Immunol. 15, 797-819)o i^rt:. t h GSM (hG 
SM) (Malik, N. et al. (1989) Mol. Cell. Biol. 9, 2847-2853) Ml 
^^(O^itmmi'^m (Rose, T. M. et al. (1991) Proc. Natl. Acad. Sc 
i. U S A 88, 8641-8645; Bruce, A. 6. et al. (1992) J. Immunol. 149 
, 1271-1275) fi^mU0M¥tmm^nmmWm (Richards, C. D. et 
al. (1992) J. Immunol. 148, 1731-1736; Baumann, H. et al. (1993) J 
. Biol. Chem. 268, 8414-8417) iT® <t ^ tc. LIFi: 

*igc#< * oToSo b hGSMtt. \>^^mf^(ommumwm (wijei 

ath, E. S. et al. (1997) J. Cell Sci. 110, 871-879) -^^ttiScDiiJi 
iSMftffl (Grove, R. I. et al. (1993) Proc. Natl. Acad. Sci. USA 
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90, 823-827) ^if©J;a{C. I^^&^^^gsfe o T l.^ S o *^B^{C:}^H^TO 

itin§:'^i^t.m-X'. gpl30tU¥f^'^'^zr:r~^i; ht^^m^^tl (Geari 
ng, D. P. et al. (1991) EMBO J. 10, 2839-2848; Gearing, D. P. et a 
1. (1992) Science 255, 1434-1437; Liu, J. et al. (1992) J. Biol. C 
hem. 267, 16763-16766). 1 1 m^^migprntOSmmm-*)--^^- y h 
^^^^n-g> (Mosley, B. et al. (1996) J. Biol. Chem. 271, 32635-3 

2643)o o^D. iift.oshii(D^^m(Dmmi± I m^^i^^'ft-r^<b(D-^$> 

f). OSMJRf^CDtStStt II m^^mz^':>XBm^tlX\^^?> (Ihoma, B. e 
t al. (1994) J. Biol. Chem. 269, 6215-6222; Mosley, B. et al. (199 
6) Biol. Chem. 271, 32635-32643)o jbH^TOSMttx OSH^^i^<D 

v»>x®osM(ii|#w®s^i*: (im^^m i^i^^m^ir. iir^^ii^t 

l*^J5&b*Ct^ (Ichihara, M. et al. (1997) Blood 90, 165-173; Lindbe 
rg, R. A. et al. (1998) Mol. Cell. Biol. 18, 3357-3367)o x'l^^^CDO 

(Yoshimura, A. et al. (1996) EMBO J. 15, 1055-1063). #15^?'^^^ 
$.t<i:mm<Dm.Mmmx^m[^X\>^^Z.tt^m^nx\ry^ dchlhara, M. e 
t al. (1997) Blood 90, 165-173)o mn^M^CDOSH II U 
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2/ ^:^;i/i^K©tSt4<b3{j». flTifflllia®^^b©{Ejit Ll# S C t UT 
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WljS.. ^y=r^^) y^X^cnmm,^^ Y V ^:^(O^^P^t LT> DDR7 r ^ U 
- (DDRK DDR2) nt V^ 5 o DDRtt^ D J/ >:^:^-— ^ ?) 

■rs (Vogel, W. et al. (2000) J. Biol. Chem. 275: 5779-5784)o 

^c:il#u-cv^sarfife^4^i^l^o ^^miz^i^^xmi^^^n^mm^-^ hv^ 
y^iiuTtts DDR®'j5!/>h- (-r^cfct*. DDR7r ^ u-icjs-rsseigc 

u< tt>f >7^^y >#«c?^«J«;^>^^:^;^i^8S^ <tt)Sf^b<a: 
ill:: J: ^^mm-mmt^ ^(Dmfimmm^(o^^t^^mi^iz{s.mir ^ ^ 

*)mm-r^z.tt^xB^o ttz. mwitf^^miii'r?>zii^xB^o $>?>^^ 
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T- § s Rjifeia ^ n s o 

T-§So'>i^:^;i/fe3^<£ff d^^#:fc:^-r5 U K/:?'^-;^ h S*IIlla^- 
^ft!l^■B■S d J: t) x iSflBa^i.v h ^) ^:x.^m\^^tzm'^tmm<Di^^^n 

^zhifiX'^ ^omx.t£AJimizmm\^tz^ h ^ xiz c:n io<o V iS > / 

ji^zj^ h^cD-^mmMm^c^mmizjitymm^ti^i^^i-jiBm^^fi 

$tt5i^i^:^;u^3i*?St4'fb^-e-sxig, 43j;tJf (c) iKDJia^v h i';^ 
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fc:x« (a) ^XU (b) *Pin#:£ffVN> -eo^xg (c) ^n'^nti^ 
$?*LV^o *feXS (c) K:^3V^T*)Xg (a) o c tifiUf^ {^\^^o 
*%BSO:<t x^ (a) it^jvzj ^ K©#STT-* 

fifeK*ffFi^iia^lg«-r-5C ttCct tis x^ (b) it:t>:J 7.^^>fi(DW-/±T 

t^ik^^Mmm^mm-r^^iiizj^*), *>j;tifxa (c) mmi^-^h 

5o •r«ct)*.3|5:|gBa{±, (a) i^;H33;i/^ii>f K ®#:&T-e*^^*flf KllJia 
<£^«-r€.xas (b) ;r>n;^i5^^>M®?^:STT-*m^WJ^lia<£Jg«f 

tabs -ecD^jffllia^'^ h U i'::^-Ci9^<b?&lfl#-rs^liy;H3:3;i/5^zj-r K 
# ^ -a- -5 ^ i: *tiff S b o 
*fig|^IH^Jffll!ia®^>Yb?&in vitro (^i*:^) -eff t^-B'Si^'&tts m^. m 

weliri/-h© 1 well (W55&J§II®« 9.6cm*) t: 2x10" «eflS®<£S^ffi 
t§«{3l:b-c, P 6X10* iNDia©iS^J^tS«J-*J{tS7^3{)*> Wm^NtOi^V^ 

^Yb^^^^^bfeo iie-:)Tx flT^0Ifla®^<b^c^iv^T^ii^mJ^^«&ffiv^•5 

clfc*«^g:^bv^o i^?5JSiS«i:{ix i^4xioVci^ i':^±> iff ^ b < tti^Sxi 

ovcm* iM±. «t t)i(f ^ b < tti^exiovcm^ j^t^T-ab-So mm\±m.m. 
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xlOVcm^ WTT-ig^i^nSo 
^•fibtcfix mn. miQ%(0'^i^Sbii-Mm (fetal calf serum; FCS) ^fc 

mm mBiix±) izm^m-^i^ntm-M.i^m-^m^n o o osMiii: 

m^i£^^ SxlO"**?)*^ 5x10"^ M. *?*b<tti^3 IxlO*^ Mcdt^^ 
(Dex) t.tz\^z.titmm<D^)V=i:=ij],^u^ KS^SPfSo ^ 

s ig^fc: Insulin-Transferrin-Selenium X (ITS) *«^3!in-r S il ^ 

^<b^#lc«^35:ffi;gy&|^feUTl^-SCli:**^^nTt^S (Defrances, M 
.C. et al. (1992) Developaent 116: 387-395; Hu, Z. et al. (1993) A 
n. J. Pathol. 142: 1823-1830; Kagoshioa, M. et al. (1992) Eur. J. 
Biochem. 210: 375-380)o cm^^-t^-'T h * > ^^tg^mt-^AP-T S C 

^m^ti>^m^^xumm[f^X'Um-r^^ti>^imiztj:^t^^fi>n^o 
M^. ^m'pmi^<DBU^j^h:t^^m^^j:Sf-^mm(Dmmifim^^nx\^^?> 
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mmizzBxt)^\,^mm (72mm^^'^\^^mm). *T*u<tt4BW±x 

Mt:: J; t)^#^ns^>^^:^;i'e3t&?Si4'fb^-a-5xe. ;J3J:V (b) 1111)3 
b) {c*5V\T*)^;n3 3;i/^i3'f' \ii^^i-jv^mmtvx^< c tariff ^ 
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S^figf^lfi^IlSJi. *f^b<(ix OSM. ^;H3=f;i/^n^ J: t>*ji9fla^1. 

iBijjs-vta-fbud 5«BBS-efeSo »ji*j^iJBai: UT(*. m^i£. mmi]<DU 

ii>*T-SSo ^J^«lli«lliPe>*i9-fbOil&^ffF«HIIS?fe8li$t-Slc(i. fl&iSfFllia 
^J^(i Liver Digest Medium (GIBCO-BRLft)] T-^iU-S biKniSife^tJC^ -B" -5 

^D'^;&^^D^s^r^^;^'^\ynQj^'^W'— (DMEM) ^^izWiZ^ 
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^-fi«Jt::^3a-rSpife^^fflV>-C/»trr5c:tA*T-^S (Derman, E. et al 
. (1981) Cell 23, 731-739; Panduro, A. et al. (1987) Genes Dev. 1, 
1172-1182)o r^l/^T^oi hrPT^-O (AFP) (ilgJ^^Pgt&SJi&iiaJiT 

<Dv-*--efet)s m-m(D^itifimtsi:^m.^x. ^(Dftmrnawj^-r^ (s 

hiojiri, N. et al. (1991) Cancer Res. 51,2611-2620)o — jiTJSliJIS'^ 
(Tilghman, S. M. et al. (1982) Proc. Natl. Acad. Sci. U S A 79, 5 

254-5257)o i^mm:m'pmmm(Dmmiztji :h Mflatt^;i/3j-x-6-^ 

^ yr^—'H (G6Pase) ^^tti/-:yT K J >;^7 x^— (TAT) & if 

WL^<(oi^mmn^SE.m\^ii^ib. Mm(D^m&^m<D^itlznJ^^n (gp 

eengard, 0. (1970) In Litwack, G. (ed.). Biochemical Actions of Ho 
rmones. Academic Press Inc., New York, USA, pp. 53-87; Haber, B. A. 
et al. (1995) J. Clin. Invest. 95, 832-841)o UT^j^e*Jt;ai*E*» 
e>^B^{3s -fe y >7=t Y^^—\i (SDH) h >; r h 7 >yir^i^^±-— 
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PCT/JPOl/10236 



•if (TO) ifimmm^izmm^n^ (Wagao, M. et al. (1986) Biochim. B 
iophys. Acta 867, 179-186; Noda, C. ,et al. (1990) Blochem. Biophy 
s. Res. Coninun. 168, 335-342; Noda, C. et al. (1994) Biochim. Biop 

hys. Acta 1217, i63-i73)o ^<Dm. m^cDjimmh^ ^ ^ 7. ^ -w^m. 

7- > ^ - r ^ ©fife® ^^JcD^Smtffl 3& {d J: o T ffFMcD^Yb ^ti^m 

f^iZ^i-f^TJiy^XDM^. TATjife^O^J^s G6Pase3te^®^3K. C 
YP2B10jife^(D^3S. T>^::^T(Omm. T0jgfe^®^3K. SDHjte?®^ 

^mmmmmj iiiix -^13. TATiie^^ieiK. G6Pase?ie^o^m> 
0) t^^mvr\,^?>si-mm^^±tzmm\^rc:m-mmt\.^oo mmm^. 

1 o®P450^St3<t SP#tSt4*^-r«B)IiaT-&So j»#tS<4tt^||#t3^ 

m<D^<hmm^i±s mmmifi-mi^^mi^si-mmm^mi^^xst^i-mmomm 
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<b<&ff acfc^njtgfc-rso ^mM(D^<tmm^ii:. <^iz^±izmmvtz 

^ 16 6^ M flS & M ^ -5 ;fe to «> T * ffl ^ ;^ & T- & 5 o 

V^SCi:*«^f,n-Cl^5 (Hylemon, P.B. et al. (1994) Prog. Liver Di 
s. 12: 99-120; Bahar, R.J. et al. (1999) Gastroenterol. Clin. Nort 
h Am. 28: 27-58)o 3 u 5^ p e>IJIft^^©l6!i«5ttJiTaT'M-:ffee?Jtc 

>^ (lithocolic acid) ttCYF3Ab K D:^>>;i/<b®»Mfc'& 5o $l£oTx 
M:fc J; tJ^EHSlc J: t) 1- S d i: 35)S qltiT- 5 o 

j^^.?^3^tc^&ffl-rscii:*sprgfeT'&So ^tc. 7^mm<D:^mit. &i^f^x 
c®<fcdtc. *^Bjtc:<fc tJiMiis^^ h V ^ 7.^m\^^xm-mm(D^it^is. 
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MEM-?>RPMii64o^). st&m. mmm. mmms ^^m^j^ifn^mif^ 

iij&^RT^l-efeSo i^;i'3D;i/^3>r osMx :feJ:t5J^iia4^T h 
> 3ai:±sa<^)<fc^«cffe®iif*:*fettffif*:i:*a^^t)-e-sc:i:**-e§So * 

m^n'^^m^m^tz^ (system) T*^t)x {«^«J§«^S^T'fe So |g 
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m^U:. mitm^mmti' ^ (DS^^ Cliver bud) ©in y\tvoll<om'^^Um 
^aiiaii^gH^(fibroblast growth factor; FGF)1*J J:r/fFGF2>()Jn§?i-r -5 
C ASBtB^tlTV^^ (Jung, J. et al. (1999) Science 284: 1998-200 
3)o '^r>X. FGF, OSM. jLVECMs^SfflV^ S C t: 0: oTs 

^-fb^j^-e^ SC: (Petersen, B.E. et al. (1999) Science 284: 1168 
-1170; Lagasse, E. et al. (2000) Nat. Med. 6: 1229-1234)x ^ ^\iZfgt 
'&^mmi^ioT)Vzrx >^^VFlkm\^mm^&WuXB^Z.}i (Hamazakl, 
T. et al. (2000) FEBS Lett. 497: 15-19) i&«^^nfeo Z.n^(D^m^ 

m^mu^^r) <bmx^m: (tfc(i-e©Mf^tg^) <oi3i(^mfix\^^^ 
mi%^mmm^mxir^^}iifix^%z,ht?mm.^nxio^ dto, y. et 

al. (2000) Hepatology 32: 1370-1376)x dtitc J: t) @ e^jCDitfi^cD^tg 
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* PI« t r S <fc ^ ^<b^i^ =&^®^43 J; tJf :^ ^ U > ^-r S 

^ i:*iT-^5o fb-&^®^@^;^ffi{i. (a) (i) 

SS/^:^;i'e3S<£rSt4^b^-(^ §xg, i5J:tJf (iii) i^Jii^1.v h ^} ^ 7.(D^ 
* tf J: t) *^?*flf ailS * ^fti ^ -e- s jia ® v> (3 v\ T «^t^ 

l«*4«^irafl§t:^M^*Sx«. iQiiXf (b) ^*^^Jffiai||Ig6D^Yb*t^ 
ttJ-rsx^s <£^tf7^^T'^-5o J: t)*#:e^Ctt. (a) (i) 
n-f H©#4SET-^*^3^ffFiffiliaS*&«1-Sxa. (ii) :^yu7.^^>}\(0 
^^T-e^fifcl^ffF^fflllS^^^-rsXig, :feJ:t)f (iii) aii§^v h «; 

(b) ^*^^JfF«^JiacDta•Yb4tftm"rsxs^ s^trTS^c j: ?). 

*^^J3TaDlja®^<bt:S«t-Yb-^^©^S3&tfem-r5cii:A*T-gfSo x^ 
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> i5cti>' (iii) ^la^v h V ^7.<D^mmmm^o)mmizxK>mm^n 
b) m^mmw^mm(D^it^^tii'r^jLU. i^^v^ (c) is^t^i^JiBj^^?^?^ 
mi^ffjizit. (a) (i)^;n3:3;u5^n>r I' (DWtEr-c^^mBmm^m^ 

fSX^. (ii) ;t>=3y^v5'5=->M©i^43tTT'*^^JiTJMlia<£^«-r5xa 
^ 43 J: 15 (iii) «DJiS^-^ h U iJ?;^0?^:&T-C-*fife^fffM&t^«-r -SXig 

tt^*4?£MiMJiat:g?/li!!i^-&5xS. (b)^5l5fil&^MIiacD^<b?fe«^llir5 
xa. :j3cfct5 (c) M<^^*4##i£T-e^^<b^t^mbfe«^ (^^) 

j^%%lff«llflas^Yb^-a-S;5?Sa:l^i^t:|^i^*feld::;*-->''?-^ 'yruTV^T 
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T-'^m^^comm. cypzuomb^co^m. T>^=^T(Dmm. TOjte^ 

StjJTSBllSCg^M^-e-SX^^^tf. JffifflJ!!a<D^<biSi®;^^6*«l#t-rSo * 
fe*:^Bj{i. *fi£^flfi^lia©^<bi@®iOfci?)©x ^<bi%!^®^ffl^tl{}t-r 
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(Dmm^ifijj^mizxtjmmitvrzmmmmmtLxik-^^n'^cit'hPsm 

s*-?'^s:fejtg7Ks m^m. %im. mmm. ^&mts:i^tmiM.m^-^t> 
■^xmmitiyXWi^t^cLttiimx^ti^o ^mM<ommm^^iit. tk^ 

^MP«3^s^. &rmm. mon^. mf&tp^f^Xs m^m^t9i^. m^mi& 
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i±mi]a<Dil^mX'. lOng/ml OSM&^AnbT 7 BP^t&«Ufe*CD (+OSM). ^ 
?,tim#ia^f&5H^**e>EHSS^^iPUT2H^m^bfc«BJia (+EHS) >{pe» 
total RNA SmiRU-C. ^ — "tf > :r d h C J: o T TO. TAT CD^31<&t^^m 
bfeo ^ -b;U7';^7'b K-3-4^X7i— h^^t — (glycerald 

ehyde-a-phosphate dehydrogenase; GAPDH) <&F*l^jk^fi^ Ufeo TAT{z:|| U 
T(i> i^;H3zi;i/^z2>r K (Dex) (D#4£T. OSM^fcttEHS^SiDtc J;oT-^ 

iiS^iiEtgi?, 'rr^f?"; if^ffv.^;^. "fifeg^-; figa^-^ 
m 2 tt> EHS'T^KD^ijnt^ J;ST0O^;KS|2»^^-r^ST**So 

iizi;i/^=i-f K**ieMg-e*^®T-x 0 2:fe<fcUf4-6©^feTOi$i|-e 10"^ 
M ©Dex^^APUfco 0~5B@OP^> ffPm^OM^^J UTOSM (lOng/ml 
) &^iPLfeo ^®^5SBfc:^i&:&|J^§. MflSt^^«^ifeT-EHS^;i/&« 
^Ufco7a@t3ffF!^^e«j^te^®|g]l*/!gp*fbfeo B EHCDJJ&^ffFJMfla* 
fg^^gt (low density) (b->l-2) ^fctti^miSt (high density) (U- 
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>3-6) ^^^T^ ^}Unz2jv^zi-f K (Dex) l^^Tl:. OSM#^»p^;fe(±^ 

feo =&lie3|s^*»^)^#;felO//g©^RNA*ffl^^•C^ tat. to. :feJ:VGAPDH©^3K 
?&y-1f >>^D ^^7^^ >ytc:<J; t)M*f bfeoOSM#$bT-ttTO®^?ittme>n 

*«§l&®il^n*:o C iS?eS:©«lfef^-ex Dex. S *:t±Dex+0SM-e5B 

. TO. uKD^m^m^utzo =&^i|s^o±RNA<gcffl^^:fey — if >:rD y.T^^f 

fe«){ct±. 24ha]iEcDEHS*!l^3b«ie5'^-r-*Scli:*«Bje,*»^3&ofco D J^lg 
^DextfettDex+0SM#4£TT' 3 (U->l-3). 5 (l^ — >4-6). :fcJ;Uf7 ( 
U->7-9) B^;^mmi$#b. -^®^2B^. EHS'7;b*MJpbTgi6^^<b 

mmti^'J^mt^nrzo 'SiU"; OSM^^^Ad, 'OSM"; OSM^JIjp, "^^gjg"; 
fSI&i^lg«, 'ii5?&l^"; i^^J^^«, "ff^ff"; ^^f?^-:?;^, "^S^"; 

^CD Sft^tS ^> ^ ¥K t? * S o 

E14©J}&^ffFllHJ}a&. Dex43<tV0SM#:&T. OSM/EHS® tf^A^^iJP. Dex/OSM/ 
EHS<D3®CD^»P®mf4^-e^n^ttJgSb;feo Dex®l^?^4£T-et±. OSMiJJ: 
VEHSj|f!lg|[*sa^-^T*» TO. TAT CDfg]Stt:fe<^^tl>&l^C i:A>^>s 

) fc:Jt^TAT45J;VTO©|g3^*»^<il^^n. MCSxlQ-' M 
ia (+61u) {cJ;oT*). TO. TAT (DmMifi^<mm^titio 
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So 

^bfco EHS-y^l/^m^ U-C 6. 12. 24. *J J;tJf48^P^^tcig|!i Ufc^RNA 
<&fflVATy-1f ^T'P h«P«f*fTofeoCYP2B10-?>CyPcbttOSM?^in#«6-e 
{i « ^ if jfg 3S ^ aif ^ n * V > © ^ U > E H S y ; 1/ C^) ^ ( C <t T ^ V ^ ^ 3^ 
^*35>*Be)n5Cl i:A*i3*>ofco B OSMiJ J:tJfEHSK: J;5f'J^t: J; OCYPfS 

$'J^^»5) •r-24I^^JMJBa{CEHS*fiSbfco ^«?g?felOO>£/M®BFC*^tfgf 

sm^te;^^^ h Dp(-^-K: J: o^^ufeo iBiia&osMisjit^EHST-j^jsfcr 

Si:. P450®rSt4ti0SM#ia-e^#^nSJ®-&®2-2.5^i:::ftofco 
SMOT^z-fe-r (c*jltS^i^*5c):t>*S.D.<fe^-ro '^U"; OSM#)^j!lP, "OSM 
OSM^ifjp, "tr^ff"; fr^fi^T-^:^, "fiKift"; mili-x">>^c 

i: © irb^ & 1-^^^ T' ^ -S o 

fl&^flrm^^ilL/. Dex. ^;fetiDex+0SM#&TT-i^5gjeJg«Lfco EH 
Sy;i/j^J^ (^#11^^55 SctD). IX DMSO$!l^ (^#li$g^2Q S J: »7 ) 
. 3fflM phenobarbital (PB) JiflJSfc [^-^Ili&^lB S (Id). *fett5 

Bg (5d) <kt)] ^^TV^. ^m^^fs^^l B^\z. TO. TAT (D^mmm^^ 
-1f >yp ^VT^-f >^^tc<t 0 Jti^ Ufeo DMSOf!l^(C<t oTEHSi:I^ISlSE®T 
AT®IR53K{ig|#$ n/i A«.TO® l6mttEHS>y;i/JNil![IJi^T- ttB ^ o }fe 
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me its integrin/d X ?>Ens^ jmmii(Dnfm,^.<Dmu^7r^ 

mmiz Integrin/?lif*Jln;<*: i/31) t.tzi±^<D'r V ^ ^ zru> Y u—)V 
(IC) S^iObfe^. 2 B^tcufflmS^HIiKbTy-if >rD h^*f 

ofc (A)o -ent35l^b> OSMjSj^OfEHStCj; l)gl#*nSTOCD^]Kttx tft I 
ntegrin/?m^{C i t)ffiS^n«:iJ»ofe (B)o OSM^^jljD, 'OSM' 

; OSM^ijP, "/?!'; Integriiiiff IfflOtrCit:, "IC"; T ^ V if ^ ^zi > V u 

0!IK:R|^^ns*©"rtt*VNo 2{s:WiSB«tc:*jVN'r§lffl^tifc:S:iKtt 
^ T «1I « IB ^ n S o 
1.. UPt 

:lf>mmm'^i^m\^tz'^t?X (CSTBl/eCrSlc) ttS^SLC (Shizuoka, Jap 
an) tf^^mX\^tzo Dulbecco's- Modified Eagle's Medium (DMEM). 
f?jfll^ (FCS)> Liver Perfusion Medium^ Liver Digest Medium^ MEM non 
-essential amino acid solutions Insulin-Transferrin-Seleniuo X (IT 
S) GIBCO-BRLtt (Rockville. MD) tf^^mXX^tzo v=^'^^^^J> (De 
x) (iSigma(St. Louis, MO) <tO^AUfco «i7 XOSM(iR&D Systems?! ( 
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Minneapolis, MN) i^i^^XLtzo EHS (Growth Factor Reduced Matrigel 
Matrix ; mmm^^U'P^ "^tc^ h *)<fJl^ \^ y ^ 7.) ttBecton Dick 
inson (Bedford. MA) JiOJSIALfco tnilntegriniflltrtit: (Ha2/5) ttPhar 
mingen (San Diego, CA) J; ?)ISAUfeo 

2 . mmi^m 

miytz (Eamiya, A. et al. (1999) EMBO J. 18: 2127-2136; Kinoshita, 
T. et al. (1999) Proc. Natl. Acad. Sci. USA 96: 7265-7270)oM<*fi^ 
izit^ fl&^14B®^l>;^flflli^ Liver Perfusion Medium p«9-e^>X^. 
zi^^^—H^ 7'-(7./^'--{£^^t5mmmWL'^&^ Liver Digest Medium 

-vmmi^mm^^mi^tzo ®sgMicj;oT5fxjfii3^*«fe^bfe®T^s 0.1% 

•If ^^>zi- h bfet^^T^-r >y jL:feffll,>Tx DMEMtSife (10% PCS, 2 mM 
L-glutamine, ixlTS, 50//g/ml gentamycin, 10'^ H dexamethazone [De 
x], ixnon essential amino acids ^^tr) (dii^fFIQlliSigll^-lb^ ^ 

ma) X'^rnvtzo m^v^mmis MMm-PKmm^m^m.iytzmi:!. v-^ 

h*>f >^ (lOng/ml OSM ^tzii lOng/ml HGF) UT^ B Pa^t^* b 

mi^-r ?>mJi^tk^. Palcon 6 well dish <D 1 well iz 2x10' cell (m,^ 

mi^mm) ^tzit exio' ceii immmmmm) x-mm^n^tzo mmb 

tc summit ^Wmizmm UxG6Pase-^TAT«: if:<D^oMit^-i3'-^^M 
y^X^h-r.^CDWtmXUin vivot3:J3{t-5fl&ilffFJBlllia®f^m**UTl>*: 

o 

•3feo EHS^^;uii;!jp{i, /I&^ffFiNBilS*l^(BP^iS« bfe^{c^«b*|^^, j!Ki^> 
LfeMHaJ^ll^flbT' 1/5 tc?gi«>feEHSy;K 0.362 mg/ml) *igBiat::±® 
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mi^m^m<D^tLtzo ^(D^2Bm^mh. mm^^i&.vt^o in vuro 

X'(DB^itlt^)l:2:=iJV^:n^ K (Dex) f •Sfe«)> ^fc:»re)«ci^ 

m.*) 10'^ H mex^^mtzjju ^tc (Kamlya, A. et al. (1999) EHBO J. 1 
8: 2127-2136)o 
3 . y-1f »y h/^rr 

JiTifflfl§tc:J3ltS3»e^^3St±y-if >:^p >^^tc J: DP«f UfcoT 
otal RNA{^. MBt.tziiif^mti' ^ Acid GuaQidinium-Phenol-Chloroform 
(AGPC) ^^fflV^Tlftttibfe (Chomczynski, P. and Sacchi, M. (1987) A 
nal. Biochem. 162, 156-159)olO>ug© Total RNA S 2% Tt^JV AT Jly^ \i 
K^^tr 1.5%r:tf D-;^y;i/T*fim?*t!iU,RNA^:^>r D >;?<>:/U> ( 
Boehringer Neuinheim, Mannheim, Germany) tch^^^^r — bfeo 
MT'RNA5£@^bfem. i^SDSiiiffi^gt (7% SDS. 50% yf^Jl^A-T^ 5xSSC 
^ 2% zfa-;^>Crm (Boehringer Mannheiin)^ 50mM U V 'J •i' Aii^ 

mWi (pH7.0)x 0.1% N-^e7D-f ;Hf;i/3 2/» cfi^ rTaq DNA^U^^ — 
•eT-^fiR^-a-fe digoxigenin (DIG) ^'^^^PrD — :^Sffl(r>Tx48"C-^— Hfe 

/N-r y-r -i?-i^3 >*^T-5feo tsfemtix v^j^^^^^rts^— 4fT-^ 

'^;i/^nfcDIGtn;i*: (Boeringer-Mannheim) i:CDP-star reagent (Nev Eng 
land Biolabs, Beverly, MA) {Cio-Tfr^fco 

CD 7-Benzyloxy-4-trifluoromethyl-coumarin (BFC) (Gentest, Woburn, 

MA) ®^^#:&T*fett#??ET-e 1 B ^EHs^;p*fie ufeo ^<om^m^^ 

100/zM®BFC>£^tf^Jl!i-eJaiJiS<femP^^' >^i^- h bfeo iNBllSCDP 
450rSi4tCi ♦3> ^m^^^BFCttm^^fe^g-r-S 7-Hydroxy-4-trifluorometh 
yl-coumarin (HFC) iz^m^tliio tgSlA* ^igflfe^IiliR hoy 
;|/:tPp<-^-^ffl^^^ IS&igJSM 409nm ;i3 ilJfm^fe?^* 530nm kiTHFC 
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*^t3^noofe2» (Bhatia, S.N., et al., FASEB J., 13, 1883 (1999) 
Review)o b3&»Ls fl&^ffltciJtt S5lP^M«lIllSotS:iiJH:*e^|liT-fe 0 x Jff 

o 

m(Dmfl^^iS.m'r^ilt^^^LX\,^^ (Kamiya, A. et al. (1999) EMBO 

J. i8,2i27-2i36)o ^tz. s^^mmm^-m^mp^mt z ^ txm-mm<o- 

^^mmx^ft (Kojioa, N. et al. (2000) Biochem. Biophys. Res. Co 
mmun. 277, 152-158)o ^ c: T-s lOng/ml OSm^TX 7 Bm-m^&mm-r ^ 

z.tiz^t). TQcommt^mmx'^ ^ij^mmLtz mi)o ^(oi^m. umo 
smm. M^m^^<D'&^ii^x'mm^tis ^mmrx<D05H^jmiz^':>x^ 
<Dmmi^mA\^tzo u*^u> c:(D^n'X^To<D^Mii±<M.^tiikij^-o-tc 
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o 

SM. HGF> :fe<J;?JfTGF-/S«:ir©$^^*)&:1f>f h *>r >*J J^yfWf^H^^^ 

(ECM) tc^gUfco ECMa:^<*:flTi9DliacDJiT^tfe®ii®St3«M:&fSi'J*^fe 
UTV^S (Schuetz, E.G. et al. (1988) J. Cell Physiol. 134: 309-32 
3; Matsushita, N. et al. (1994) Biosci. Biotechnol. Biochem . 58: 
1514-1516; Ben-Ze'ev, A. et al. (1988) Proc. Natl. Acad. Sci. USA 
85: 2161-2165; Oda, H. et al. (1995) Biochen.. Biophys. Res. (^ommun 
. 212: 800-805; Bissell, D.M. et al. (1987) J. Clin. Invest. 79: 8 

oi-8i2)o sb^'^mii^ummmx'iiikibLijis^mfj'^wmi^mm^. m-mit 

^mM-<Dmm^mmi^ti^lsb^ (Orkin, S.H. (1996) Curr. Opin. Genet. 
Dev. 6: 597-602; Miyajima, A. et al. (2000) Cytokine Growth Factor 
Rev. 11: 177-183)o ^tcs rr^il^JiAl^® Jff Jiitt. iilfll^t ^ UT 

mmx$)?>mm!^ (stellate cells) ^mmi*i^m!X& (sinusoidal endot 
helial cells) irA*ig5i < S (Bnzan, H. et al. (1997) Microsc. 
Res. Tech. 39: 336-349)o MaflS«> mm<omm<Djk.. mSk^-^ h 0 ^ 
:^<0^m^<Dm^ (Weiner, F.R. et al. (1990) Hepatology 11: 111-11 
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{c2BF^t§#Ufeo d CD ^-Hipe) total RNA<£jllimUx -1f > 

sMt'Jiiijigt b-c i> -5 is-«i^p^*s3 Bm^x (D^m^^xii. ^(D^Ms^ mu b 
X <b 'to<D^mmmt^m ^tusii^nti^^. ehsic ^ o t iiFaDiia® Sii^^a-^b * 

l~3)o 

EEs^ji^^mai^x 2 Brnt^rnvtzodex^j^zj^osncommiz^'ox. mmn 
i^mnt/^^^Wizmmi^. mi^iA-o n *) ^^n^ ^ot^m^i^tzm-mji^o^ 
^ ;^ - ^ n s **^ EHs-jf ;k3d ^j!ip (c 0: o T ^ n ^ e> tc » e) n 5 

^tifimmiytzo ^ ^)^3rhodamine-phalloidin<&fflV^Tr^^>®^^* 
n^tzo "^(D^m. EHS^^JP bTV^^V^SDflS'e{i^ stress actinA^lfflj^^ 
<j|s:tz:B^n6©tc)l*bsEHSCD^^iatz: iotri'^^AScell periphery^i: 

M4£bT*jD> mm(omi±ifiEnsiz^-Dxmm^nx\^^^t%^6H^o 

C lli6fS{?'J 4 ] EHStz J; S JJf S^^a-jb 43 ft § jfWP ^ > co^Jiil 
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aU> (IX ITS) *^tt^f*s *U<H: 5x10"^ M > ^^tf^f^ 

CD#|fe{if:{CiJUTEHS>&^iPUT 2 BP^Jg^Lfeo ^(Dmm. TO.. TAT(D^ 

(0 3)o cintt^^fffjMiia-eB^nsjj^^i/^xD^i^tiMfciBib^cD-e 

feSo ^KftCx OSM. EHS. 43 J;Uf^;i^:^zf>cr)^j!ip{c J:oT in vivo (Omi^ 

i^fls® giS^^fbia^ tcji b "T v^ 5 % ^ ^ n o 

e!HO-S¥-efeSP450^ h^D-AJiCYPJife^^t::^: ?) 3- K^nS'N 
l^^^'^y'yf^Zy^-^ — -\i(D:^~-j^'-yr^V-X^^ (Nelson, D.R. e 
t al. (1996) Pharmacogenetics 6: l-42)o CLtl ^(Dmm(0:K^^iimm. 

V^So in viYotZ^i-f ^m&}^m(DBmX{±. STO^^lC^oTJlTMttf^ 
< <DP450iifE^^f63Kb$&«)SAJ.OSM#:&T-eiSm]SJ$«^£fT-5t&^I^T- 

mr^X'0sn^^uEiisx'mm^<b^mmi^tcm3E.Bmmx'An wivotmmiz 
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mfn^'^i-it^mmvrztz,^. cypebio. cYP3a. cYPcb ti^^tzmmmom 
mmm(Dft^mim^mm^fix\^^k.^fLiomo 

/»«K:j6?^i:^ti5P450#^6D?fil4&|||^K:gi^feo E14fl&*EffFJaDliaS0 

bfcoBFCa:^t:CYP3A7 r ^ -CQ^mtc <t o -CftaW^nM^fcHFCtci^J^I^ 
ttS (Renwick, A.B. et al. (2000) Xenobiotica 30: 955-969; Stresse 
r, D. M. et al. (2000) Drug. Metab. Dispos. 28: 1440-1448) oHFCcDijg 

jJa•ett^ mzm.\^mMtiim\^iA%^fitiitf^^tzifi. osM#ij^ttP450Mtt<&w 

M^zmmx^tz (04B)o iailia*OSM*5<tt;fEHS©P#t?j|aJiltbfe3^-&^ P450 
©tSi4tt0SMCD5^T-SI#^tlS2'-2.5fg{C3gbfeo -?^ntcjp^. CYP3A«i4 

EHS*ffieUT24ll$^^^f -Sl^tCl 100/zM®BFC<£*t?^^'e-feo E4BK:^ 
bfe J:^{C. c:n6^T<!Dlfe{^t:;JbH>THFCMA»Jian-rSCl iiA*i|aj0^U*:o 
i|t(zOSM*5J:UfEHS{c J; t) Sl^^n^rS^4tt^ -^ttt)> 0SM®5^T'l§#^n5 

EHStc <i: D > t h D -cfl&^flTjailia fc:ft# ^ n S c j&sp^ e> i: 

«:ofco 

[^JfSfi^J 6] <tl^i^MtcJ;5ffFm^<b®M#i:EHS{cJ:S^i^^^<b^ 
o C®{£T<£WJfl3|-r-5^©i: b-C> -fb^i^MT-^S dimethylsulfoxide (D 
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MSO) phenobarbital (PB) irA«ftffl "T d i: *sWB5(Z)^Sf^N^ 

(Isom, H.C. et al. (1985) Proc. Natl. Acad. Sci. USA 82: 
3252-3256; Baribault, H. et al. (1986) J. Cell Physiol. 129: 77-84 
; McGowan, J. A. (1988) J. Cell Physiol. 137: 497-504; Mizuguchi, T 
. et al. (1998) J. Cell Physiol. 174: 273-284; Mitaka, T. et al. ( 
1993) In Vitro Cell Dev. Biol. Anim. 29A, 714-722; Miyazaki, M. et 
al. (1998) Exp. Cell Res. 241, 445-457)o ^ CI J; SffF fife^gl 

iii.5s^&s^mm^osmtEycMmm.^mv. ^mmi^mB (dmso). 

ls|,b<H:5B^ (PB) tci^Anbfc (0 5)o ^omm. Dmopm-^ 

ttosMtc <fc sTAT®^]Kgi#{*iig^tcJg§ii^n5*)®cD^ w<Dmmmmi^m 

o iHl^ t;: <fc o T M«5 * nr IM> c 3!>sRa ^ ^ «c o o 
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h©^7^D^-r v-*»e>«c Ox EHSO^fi!o^T-$)i»n^-/f >type IV-?' 
^^=.>tj: ® ECM^^ izM-r^^^i^tbXm<o EHS® ± M J&: fifc^ 

U-iiUTtt a2/5K a3y5K a60U al0U a%0U ^^V^ 

a6/?4 -r U >*5^Sn?. (Mercuric, A. (1995) Trends Cell Bio 

1. 5: 419-423)o ^J^(i^' >7^^U > a3/5m^ ^ ->43 J;t;^=i ^--^ > 
^<D}S^mm<ommiiX-CFT)Vr%>vMk(D^Mlzm^-^iSy% (Lora, J.M. 
et al. (1998) Hepatol ogy 28: 1095-1 104)o U >H:ECMco/;&^ b 

-7-(iiNfMe«j«c$/iJ?^:^;i/fKMi^m^?S<4Yb-r So EHSfc J: Sfff 

>©^^<iji:®;fc:4£-C#^3i-rS^^T'fe€. Integrin/?! tc^f -Sftiffi^y 

Integrin/yitrif*: (Pharmingen Ha2/5) ^ lO—SO/zg/ml-eEHSi: P^tC^Jn 
i^tztcL^. c:®TStt*J^<«i^J$nfc (g|6A)o Dx EHSy;i/{C.to 
Til^^nSTAT^m^i^®'>«:< Integrin/? l^rrt* UT V> S 

c i:3&J^x$tifeo SeoTx ^T^^U ^)^^^n5i/^^:^-;l/^i. OS 
Mi^ ^ ;i/ «c i: {3 ^li fit? J}T-iKDflS O J^^ S: iSM U T V \ S pltfel^ 
»i«tc^V'>Cli:iz.>r >7^^'J >/?l{3^sr"rSin;i*:(±0SM*Jcfc^JfEHST'^^$ti 

sTAT45j:ofTo©^3^<fefflS tJ&d^ofe (ii6B)o m^Bm^^osm^T 

T-5SP^t§#^. Integrin/?mf* 30ywg/ml t Integrin7 t ^ U -<D IS§ 
mx^i>iQD^zr^ \i (Calbiochem, 50ng/inl) t^. EHSh PIP#tC?^j!ja UT 
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^ti^S^mfirMmiz\t. Integr in^N {^-^^m^j^i^ ^± )um^'i>mmizi¥m L 
CI AST- ^ S c: 1^ ^ n o 

o 

ij^'h-o&m. m.^mt\^x(onmm3itA.ifun\^x\^^t^\,^o m-mm<^ 
mm. ^it. E!gf^*sffitc$ij?«i-r 5>>x5^A®§i^ttAxjiffii^^ffifb-r 
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.(b) :t>zi7.^^>n<DMmmmmm^(Dmmiz^fjmm^ti^iy^i- 

2 . m^m 1 {-f3®(D:)^^-CfeoTx (a) HCD^^STT* 

3. (c) mm^^ h V i7 ^^^-^ts^jv^^m^Mmmizmmi. 
1 3ov^•r^^*>^csB«^®:?&^o 

6 . m^m 1 3®v^■rn*»^::iB«e®;&a^^3J; Di§M^nfef!fejs%jfPiKBiia 

o 

9. *^^*jifi|0IJia*siii6?Ll«)'^Ofl&^ffFmT'$>Ss m^«7Sfc{i8tc|B 

1 0. *fiK?AJiTai!a<3Dd5-^btc&s-r<b^tj®3ai^*^i^-rs;5?*-e*oT 
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(a) (i) \'(D^m^Mmm^<DWtmizj:f)mm^n^ 

© v^ -rn t3 T M*^^ IS *4 ^ iffljis {c JIM ^ -5 xa s 

(b) m^mmwfmm<o^it^iikmT ^xm. ^^v^ 

1 2. xa (a) tfis (i) ^^;i'=rzF;i/^3'f K©?^4tTT'*fifc^*flf iMfl§^ 

^#-rsxs, (ii) :ir>o::x.i^9->H(Dw^yx'^mmmmm^mmi-?> 

xa. *J<ttF (iii) «BJI|g^1^v h U ^:^©#4SET"t?*^?*)ifi8BllS*igi|-r-S 

X«. ^^tf^^^td J; t)*J5^^jlTm>£^Yb^^^■5^i^C3DV^■rn*-{CiJ^^ 

1 3 . xn (a) (iii) tfi^ mm^-^'h V ^ :^^^ts^ ji^^mmm-m 
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1 5 . ^mf^Mmmifim%mm<Djib^M'mfi^'^^^. m^m i o ^^tt i 
16. m^m 1 0 1 1 izmm<D:^miz^t)m^^t^it^miyo s<b 
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